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Executive Summary

The Headwater Diversion Basin is the intercepted and diverted headwater drainage of the much
larger Little River Basin. The four primary streams in the 1,207-square mile Headwater
Diversion Basin are Castor River (6th order, 69 miles), Whitewater River (6th order, 56 miles)
and Crooked Creek (5th order, 49 miles) which are now tributaries to the man-made Headwater
Diversion Channel (7th order, 34 miles) that drains into the Mississippi River near Cape
Girardeau, Missouri. The basin is primarily Ozarkian in nature with a steep descent into the
Mississippi Lowlands and is characterized by a high incidence of permanent streams, diverse
channel gradients and land use which is 55% woodland, 22% grassland and 19% cropland. Only
30,100 people live in the basin which is free of heavy industrial developments and major urban
centers.

Stream ecology throughout most of the basin is particularly healthy and no obvious chronic
threats to stream resources are apparent. This plan describes the current status and addresses
opportunities for preserving or improving four major resource elements within the basin.



Stream Use

The basin receives moderate fishing pressure and very limited amounts of other recreational
activities. In 1977, an estimated 58,000 fishing trips ranked the basin in the 42nd percentile (15th
out of 36) when fishing pressures in 36 Missouri basins were compared. Telephone survey
estimates of 1987 and 1988 fishing trips averaged 33,000 trips per year. Telephone survey data
indicate that fishing pressure within the basin is concentrated on the Diversion Channel, which
receives 3 times as many trips and 7 times more angling hours per acre than Castor River.

Public access to 190 miles of floatable mainstem streams and 130 miles of wadable tributaries is
generally good; but, some locations in the basin need more access. Currently, 15 public access
areas, with over 10 miles of frontage and 5 boat ramps, are available for public use. Eight
additional boat ramp sites and 8 larger frontage tracts are proposed for the basin in approved
Missouri Department of Conservation (MDC) acquisition plans.

Recreational opportunities can best be enhanced by developing additional access facilities on the
Diversion Channel to relieve current crowded conditions. Other sites should be developed
upstream to encourage the dispersal of public use throughout more of the basin. Then,
information directed at increasing public awareness of specific recreational opportunities,
particularly those in the upper watersheds, should help encourage a more widespread and
diversified public interest in the basin.



Water Quality

An abundant water supply provided by adequate precipitation, good infiltration, high subsurface
storage and minimal runoff assures clean, sustained and stable base flows which help maintain
high water quality. Point source pollution is no longer considered a serious threat anywhere in
the basin and nonpoint source pollution problems are generally moderate and local in nature.
Nutrient loading from livestock waste, non-permitted gravel mining, sawdust leachate and
occasional raw sewage bypasses sometimes constitute minor threats to basin streams. These
effluent problems can best be addressed by simply maintaining the current good water quality
conditions at state standards and increasing public, industrial and political awareness of the
conditions, causes and solutions to local runoff problems.



Stream Habitats

The quality and diversity of habitats throughout the basin are exceptional. The in-stream habitat
component is providing good elements of abundant cover, clean substrates and high base flows,
which assures a stable water supply with adequate depths and flow during droughts. Most
channels are well shaded and the basin is relatively free of problems related to turbidity, siltation
and algal blooms.

Channel alterations are usually associated with small gravel mining operations and occasional
attempts by landowners to cut off stream meanders. Movement of excessive gravel bedloads in
the disturbed uplands, however, can disrupt channel hydraulics and smother good habitats.

Only 6% of the streambanks are severely or moderately eroding. The quality of the corridor
vegetation is typically good with 75% of the existing corridors in dense timber. Corridor widths,
however, are variable and agricultural encroachment into narrow corridors causes some
streambank erosion problems.

Soils in the basin are highly erosive when disturbed. The potential for sheet, rill and gully
erosion is the highest in the state; but, few fine sediments actually reach stream channels because
of modest cropland acreage and fairly good farming practices. Coarse sediments, however, are
eroding from the wooded uplands and clogging some downstream reaches because of poor
timber harvest and woodland grazing practices.

Habitat problems are usually minor, scattered and most often associated with shifting gravel
bedloads and streambank instability caused by a poor land-use practice. To maintain good
habitats and make any needed habitat improvements, we will need to applaud and promote good
forest and riparian stewardship by landowners through awareness, assistance and incentive
programs. Unique habitats, including those occupied by threatened and wetland species, must be
protected from degradation through the acquisition of lands and easements or special Landowner
Cooperative Project (LCP) efforts.



Stream Biota

An assemblage of 113 fish species and 123 taxa of benthic macroinvertebrates, including 37
naiad species and 9 crayfish species have been identified. Threatened species include 10 rare,
extirpated or watch list fishes and 5 rare or endangered naiads. A 36% increase in the total
number of fish species since 1941 and the current abundant and widespread distribution of 29
intolerant fish species are indicators of good water quality and habitat conditions in the basin.
Similar patterns of size structure are generally shared by sport species throughout the basin.
Recruitment of all sportfishes to stock-size is good and problems related to annual production or
early mortalities are not apparent. Some species are recruiting to quality-, preferred- and
memorable-sizes. Nearly one half of the channel and flathead catfish populations are quality- and
preferred-sized fish. Common carp and freshwater drum are producing some memorable-sizes.
Low recruitment of spotted bass to quality-size from proportionally high stock-size densities is a
concern. Another concern is the low recruitment of preferred-size shadow bass from relatively
high quality-size densities.

Species richness will be monitored and maintained at or above current basin levels by ensuring
that stream and corridor habitats remain healthy and diverse through the promotion, acquisition
and creation (wetlands) of needed habitat components. Size and density parameters associated
with catfishes, crappies, shadow bass and spotted bass populations can be addressed through
special fishing regulations if a creel survey suggests that angler harvest is significantly
responsible for the parameters



Location

The Headwater Diversion Basin, which primarily drains the diverted Castor and Whitewater
Rivers and Crooked Creek, is located in southeast Missouri, and since 1913, has been part of the
Upper Mississippi River Basin below St. Louis, Missouri. The Castor River originates in Ste.
Genevieve County and flows 69 miles south through St. Francois, Madison, Wayne and
Bollinger Counties (Figure 1). The Whitewater River originates in St. Francois County and flows
56 miles south through Perry, Bollinger and Cape Girardeau Counties. Flow from both rivers is
intercepted and diverted 34 miles east to the Mississippi River by the Headwater Diversion
Channel, a large artificial channel located in Bollinger, Cape Girardeau and Scott counties.
Forty-nine miles of Crooked Creek, which separates the Castor and Whitewater River subbasins,
is the only other major tributary to the Headwater Diversion Channel.

Prior to the construction of the Headwater Diversion Channel and associated levee system,
Crooked Creek and the Castor and Whitewater River drainages were the headwaters of the large
Little River which drained the entire bootheel region of southeast Missouri into the
Arkansas-White-Red River Basin. The large Headwater Diversion Channel main levee has never
been over-topped and effectively isolates the upper basin from the bootheel region.
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Geology

Physiographic Region

Most of the basin lies entirely within the dissected Salem Plateau Subdivision of the Ozark
Plateau (Figure nd). The basin, however, has some distinct topographic features associated with
the rapidly descending Ozark Escarpment that forms the prominent boundary between the high
relief Ozark Plateau and the low relief Mississippi Alluvial Plain Divisions (Missouri
Department of Natural Resources 1986). Land elevations range from 1,230 ft NGVD (National
Geodetic Vertical Datum of 1929) in the Castor River headwaters to 314 ft NGVD at the
Headwater Diversion Channel confluence with the Mississippi River.

Geology

The geology of the basin is greatly influenced by the nearby St. Francois Mountains uplift
(Ozark Dome) which has exposed outcrops of irregularly distributed Precambrian igneous rock
and elevated the upper watersheds (MDNR 1986, Figure ge). The tilt of the uplifted strata
exposes progressively younger and less resistant limestone and dolomite bedrock in all
downstream easterly and southeasterly directions (MDNR 1984). The fractured limestone and
dolomite bedrock on all slopes is overlaid by a thick (200 ft at some sites) weathered layer of
cherty residuum (Soil Conservation Service 1981).

The ancient uplift has had the time and energy to carve moderately wide floodplain valleys
which are overlaid with a deep gravel alluvium that is occasionally interrupted by igneous
outcrops (pink granite shut-ins) and remnant limestone bluffs. The soluble cherty residuum,
fractured bedrock and unconsolidated alluvium allow rapid groundwater movement that sustains
most base flows during dry periods and yields clear water. Springs, however, are not common in
the basin. Occasional karst features are restricted to the northeast edge of the basin near the city
of Jackson in the upper Byrd Creek and Hubble Creek watersheds.

Soil Types

Soils in the basin are transitional from the dominant Ozark Border region on the west side to the
secondary Central Mississippi Valley Wooded Slopes region on the east side (MDNR 1986).
Soils formed in the upland loess and cherty limestone residuum are typically infertile, droughty,
slightly acidic, extremely gravelly (65% chert by volume) and generally suitable for only
woodland and grass production (SCS 1992 and 1986). The more fertile soils formed in the
lowland alluvium contain sand, silt, loam and clay components that are marginally to highly
suitable for improved pasture and row crop production (SCS 1981).

The primary soil series associated with the basin are: (moving upstream in the basin) Sharkey,
Falaya, Wakeland, Wideman and Elk in the bottoms; Holstein, Peridge, Poynor, Goss and
Clarksville on the slopes; and Menfro, Goss and Hilderbracht on the ridgetops. Unfortunately, all
of these soil classifications share two distinct characteristics — a large volume of chert which is
responsible for excessive gravel bedloads, and severe to hazardous erosion potential when
disturbed.

The basin has some of the highest erosion potential in the state. Annual sheet and rill erosion on
tilled land (24-30 tons/acre) and undisturbed forest land (0.25-0.50 tons/acre) exceeds most of
the other basins in the state (Anderson 1980). Sheet and rill erosion on permanent pasture,
however, are considered acceptable with a rate of 2-5 tons/acre. Gully erosion (0.3-0.8 tons/acre)
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often exceeds the severe rates in north Missouri and is uncharacteristic of the remainder of the
Salem Plateau.

Despite the high potential for serious erosion on disturbed soils, relatively little sediment (1.8
tons/acre/year) actually enters basin streams. Active soil conservation programs, good local land
management practices, low topographic relief and relatively few acres in row crop production all
contribute to the currently low fine-sediment loads in the lower watersheds. Historically, poor
timber management practices and conversion of woodland to pasture have contributed to the
more serious problem of shifting gravel deposits in the stream channels of the upper watersheds.

Watershed Area

The drainage area of the basin is 1,207 square miles. Three primary watersheds, Castor River,
Whitewater River and Crooked Creek drain 81 percent of the basin (Table 1). The Cape La Croix
Creek watershed (50.6 square miles), which is sometimes included as part of the basin in SCS
and U.S. Department of Agriculture (USDA) publications, is diverted directly into the
Mississippi River. Therefore, the city and suburbs of Cape Girardeau are not part of the
Headwater Diversion Basin. Also, Dark Cypress Swamp (Hawker, Cane, Dry, Malone and
Gizzard Creeks) drains directly into the Diversion Channel below the Greenbrier Bridge and is
included in the Diversion Channel subbasin, not the Castor River watershed.

Stream Mileage, Order and Permanency

A total of 2,366 streams occupying 2,984 miles of channel were identified, ordered, measured
(by hand dividers) and classified as either intermittent or permanent as indicated on U.S.
Geological Survey (USGS) 7.5 minute topographic maps (Table 2). All 104 third order and
larger streams were tabulated by name, length, order and basin position (Table 1-A). The
apparently liberal designation of 715 miles of permanent streams on USGS topographic maps
does not agree with the designated 439 miles of permanent streams classified under Missouri
Water Quality Standards (CSR 1981). The Missouri Water Quality Standards figure is probably
the more accurate estimate. The percentages of second and third order permanent stream mileage
measured from USGS topographic maps appear to be much too high, based on field observations
by Fisheries District staff.

In this part of Missouri, only 2.7 square miles of watershed are needed to maintain each mile of
permanent stream (MDNR 1984). The ratio of watershed area to length of permanent stream is
probably the lowest of all Missouri river basins. The high incidence of stream permanency is the
result of basin geology and the abundant water supply provided by favorable precipitation, runoff
and evaporation patterns in the southeast portion of the state. The influence of geology and
weather patterns can even affect stream permanency within the basin. Streams in the southeast
portion of the basin tend to have more permanent water and lower watershed to stream length
rat1os.

Channel Gradient

Gradient information for 80 third order stream channels has been tabulated (Table 2-A) and is on
file at Fisheries District headquarters for convenient reference and conversion to graphical
gradient plots.

Diverse channel gradients throughout the basin reflect the complicated influences of variables
associated with transcending geological formations, bedrock composition, channel age and
watershed size.
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Steeper gradients on the west side of the basin (Castor River) are generally a result of the Ozark
Escarpment transition from the Salem Plateau to the Mississippi Alluvial Plains. However,
steeper gradients also tend to occur in some east sloping drainages (Bear Creek and Little
Whitewater Creek) because of the tilt provided by the St. Francois Mountains uplift. The uplift
has also exposed scattered outcrops of erosion resistant granites that provide hardpoints, vertical
control and rigid channel boundaries which produce some undulating channel profiles in the
higher elevations in the northwest part of the basin.
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Table 1. Drainage area of major watersheds, Headwater Diversion Basin, Missouri. (Modified from: USDA. 1981. Watersheds in
Missouri) The Hydrologic Unit Code 07140107- is the prefer to the USDA code.

Max Area (Sq. % of
Watershed ord Area (acres) Mi) Basin
Total Castor o sk
River Subbasin 6 286,274 447.3 37.4
20 Bear Creek 5° -56,973 -89 -7.4
10 Upper Castor 50 135,266 2114 176
River
30 Lower Castor 6° 294,035 149 123
River
Castor R.above | 270270 | 423 353
Zalma gage
Total Whitewater o
50 River Subbasin 6 217,987 340.6 28.4
Little Whitewater 50 159,981 937 73
Creek
Byrd Creek 5° -43,218 -67.5 -5.6
Total Crooked o
40 Creek Subbasin 5 118,976 185.9 15.5
60 Total Hubble 50 59,027 92.2 7.7
Creek
Total Dark 40 52,736 82.4 6.9
Cypress Swamp
80 Total Ramsey 40 31,360 49 4.1
Creek
TOTAL HEADWATER "
DIVERSION BASIN 766,360 1,197.40 100

() = Watershed subtotal within a subbasin

*** = Does not include Dark Cypress Swamp

** = Does not include Dark Cypress Swamp or Bear Creek
* = Does not include Cape La Croix Creek
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Table 2. Stream mileage summary, by order, subbasin and permanency, Headwater Diversion Basin, Missouri. (Measured
directly from USGS 7.5 minute topographic maps).

SUBBAIN STREAM MILEAGES (includes all unprofiled reaches of 1° and 2° mileage)

DIVERSION CHANNEL* CASTOR RIVER WHIEFVZ‘;TER
Order # of Total % # of Total % ach. Total %
Reach. Mi. Perm. Reach. Mi. Perm. Mi. Perm.
7° 1 17.65 100 - - - - - -
6° 1 16.8 100 1 18.75 100 1 20.1 100
5° - - - 2 43.6 100 3 24.55 100
4° 3 10.35 72 9 443 100 6 57.35 100
3° 15 55.2 65.4 40 70.9 81.7 29 68.55 87.7
2° 68 69.3 26 195 198.4 29.6 151 141.2 49
1° 288 228.1 04 867 701.55 0.5 667 536.8 0.5
TOTAL 376 3974 | 243 1114 | 1077.5 | 21.1 857 848.55 | 27.6

SUBBAIN STREAM MILEAGES (includes all unprofiled reaches of 1° and 2° mileage)

Order Riz(::h Total Mi. % Perm. eac Total Mi. % Perm.
CROOKED CREEK HUBBLE CREEK
6° - - - - - -
5° 1 24 .8 100 1 4.65 100
4° 4 29.05 100 2 10.45 100
3° 14 335 86.7 6 18.3 97.3
2° 78 78 32.8 35 36.35 347
1° 365 296.85 1 179 128.45 0.5
TOTAL 462 462.2 24.1 223 198.2 233
TOTAL BASIN STREAM MILEAGE (includes all unprofiled reaches of 1° and 2° mileage)
# of # of . Miles
Order Streams Reaches Total Miles Permanent % Permanent
7° 1 1 17.65 17.65 100
6° 2 3 55.65 55.65 100
5° 5 7 97.6 97.6 100
4° 17 24 151.5 148.6 98.1
3° 80 104 246.45 201.05 81.6
2° 423 527 523.25 184.15 35.2
1° 1,839 2,366 1,891.75 10.5 0.6
TOTAL 2,366 3,032 2,983.85 715.2 24

* = Includes Dark Cypress Swamp and Ramsey/Marquette subbasins.
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Table 1-A. Stream mileage summary, Headwater Diversion Basin, Missouri. (All profiled 3° and larger tributaries, tabulated by
order, subbasin and hierarchal mile position from the headwaters of Castor River to the confluence with the Mississippi River)

7° 6° 5° 4° 30 20 1° TOTAL
TRIBUTARVNAME MILES MILES MILES MILES MILES MILES MILES MILES
68.7 Mainstem of the Castor River 18.75 30.5 12.25 3.6 33 0.30* 68.7
61.45 ID# 340830A** 1.05 0.85 1.55% 345
61.3 ID# 3408308 0.50* 0.30* 1.20% 2
57.35 Dry 2.65 1.35% 0.60* 4.6
Branch
49.25 Henderson Creek 0.4 2.75 0.95 1.10* 5.2
Indian *
0.4 Crook 13 1.7 0.50 35
47.7 Grounds Creek 3.3 0.7 1.20* 0.50* 5.7
ID# .
3.25 320802 0.6 0.55 0.60 1.75
44.45 Greasy Creek 4.05 1.85% 0.80%* 6.7
43.6 Whitener Creek 0.6 2.1 0.85* 3.55
33.9 Shetley Creek 3.65 4.55 0.50* 0.70* 94
3.65 East 24 1.15% 0.25* 3.8
Prong
39 310712 0.70 0.15 0.50 1.35
33.05 Gimlet Creek 1.4 1.15 0.60* 3.15
30.6 Big 6.05 2.85 0.95* 0.55% 104
Creek
Little *
27 Creek 22 0.4 135 3.95
3.05 Johnson Hollow 0.55* 0.45* 0.65* 1.65
5.75 East 4.4 1.00* 1.05% 6.45
Fork
6.05 West 245 0.90* 0.50* 3.85
Fork
2965 | Lrce 5.8 295% | 020* 8.95
Creek
27 Grassy Creek 2.15 5 0.55% 7.7
26.45 Campground 1.25 1.45% 0.90* 3.6
Hollow
22.3 Turkey Creck 42 0.95 1.75% 0.60* 75
4.4 Gizzard Creek 0.85 1.35* 0.55* 2.75
18.8 Bear 13.1 3.8 1.5 0.50* 1.40% 203
Creek
2.75 Andys 1.5 0.35* 0.50% 2.35
Creek
4.7 Barnes Creck 2.1 0.85* 1.50% 4.45
8.35 Goose Creek 1.55* 2.25% 1.15* 4.95
94 McCabe Creck 1.50% 1.65* 1.40% 4.55
1185 | o0el3 0.40 1.10 0.85 2.35
13.15 West 2.65 0.95* 0.20* 0.85* 4.65
Fork
ID# .
0.65 200602 2.35 0.65 0.55 3.55
2.65 White Hollow 0.65* 1.00* 1.20% 2.85
16.9 Graham Hollow 0.75 0.85* 0.80* 2.4
BEAR CREEK SUBBASIN
TOTALS 13.1 6.45 13.25 9.4 10.2 524
17.15 Lick Log Creek 0.8 2.20% 1.00* 4
16.3 Jesse 0.55% 1.35% 1.30% 32
Creek
12.7 Pond 3.20% 2.60% 0.80* 6.6
Creek
8.45 Perkins Creek 8 1.6 3.15 0.85* 13.6
ID#290 . . .
575 907 0.70 1.60 0.70 3
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7° 6° 5° 4° 3° 2° 1° TOTAL

B MILES MILES MILES MILES MILES MILES MILES MILES
8 ID#300 0.50* 0.95* 0.70%* 2.15
836
CASTOR RIVER SUB-
0 TOTALS 18.75 43.6 44.3 70.9 54.55 32.5 254.6
29.9 Hawker Creek 4.75 0.75 3 2.05* 10.55
4.75 Clubb 4.8 0.85%* 1.05%* 6.7
Creek
5.45 Virgin 0.6 1.75% 0.90* 3.25
Creek
28.45 Cane 13.7 0.55 0.80* 15.05
Creek
283 Dry 9.95 3.25% 1.10% 14.3
Creek
25.45 Malone Creek 3.9 4.9 0.95* 9.75
22.7 Gizzard Creek 1.5 2.55% 0.65* 4.7
20.3 Crooked Creek 24.8 17.8 1.25 2.75 1.90* 48.5
42.6 Summers Creek 1.7 1.9 0.80* 4.4
41.3 Huffman’s Creek 0.95 1.3 1.25%* 3.5
31.8 Indian 22 0.60* 0.70* 35
Creek
24.8 Little Crooked 5.65 0.75 17 1.00* 9.1
Creek
ID# % % *
5.7 310932 0.80 0.90 0.55 2.25
4.6 Limbaugh Branch 1.85% 0.35% 1.35% 3.55
20.8 Hurricane Creek | 4.4 9.2 0.25% 1.15% 15
| 4.4 Cedar Branch 0.55 4.1 1.40%* 6.05
20.65 Opossum Creek 2.25 1.1 2.15% 5.5
ID# « « «
14.7 300913 0.90 1.20 1.80 3.9
10.3 Hog 12 8.9 1.1 1.45% 12.65
Creek
1.25 Granny Creek 1.3 1.75% 1.00* 4.05
ID# « « %
3.9 301128 0.90 1.30 0.45 2.65
CROOKED CREEK
SUBBASIN TOTALS 24.8 29.05 335 20.3 16.95 124.6
No-Name ID# % % *
18.55 301135 1.90 0.80 0.65 3.35
17.65 Whitewater River 20.1 4.5 253 4.9 0.40* 0.60* 55.8
No-Name ID# *
49.9 340930 0.5 1.2 0.70 2.4
47.95 Martin Hollow Ck. 0.7 0.45 1.10* 2.25
Blue *
46 Creek 4.1 0.7 0.50 53
41.8 Shrum Creek 2.95% 0.85* 0.60* 4.4
Jack *
38.8 Creck 2.7 0.3 0.70 3.7
36.3 Lix Hollow Creek 0.75* 0.65* 0.80* 2.2
Wolf .
29.35 Creck 3.6 1.1 1.80 6.5
24.6 Caney 12.2 2.8 1.4 0.60* 17
Fork
1.85 Sandy Branch 2.2 0.85% 0.70%* 3.75
ID# * *
6.2 331134 0.9 0.50 1.15 2.55
ID# « % %
12.2 331117 0.40 0.85 0.55 1.8
No-Name ID# % % *
20.8 321135 0.05 0.55 1.05 1.65
20.1 Little Whitewater R. 17.7 2 2.7 1.35 0.55% 24.5
Panther *
2 Ck. 2.85 1.35 0.90 5.1
6.7 Little Mjuddy Ck. 7.8 1.65* 0.75* 10.2
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6° 5° 4° 3° 2° 1° TOTAL
LIS OTACS L INARLD MILES MILES MILES MILES MILES MILES MILES
Mayfiel %
11.2 4 Ck. 4.6 1.15 0.55 6.3
17.7 Stones Branch 1.7 1.5 0.30* 0.80* 4.3
ID# % % %
1.7 320911 0.65 0.85 0.95 2.45
19.7 Baltimore Ck. 3.3 0.30* 0.90* 4.5
16.85 Schroder Branch 1.10* 1.10* 0.40* 2.6
14 Dillard Creek 4.1 0.60* 0.85* 5.55
12.05 Byrd 235 10.45 15 0.5 1.00* 15.8
Creek
235 Cane 57 25 255 1.60* 1235
Creek
0.1 Helderman Ck. 1.10* 0.50* 1.00* 2.6
ID# %
5.7 311204 2.1 1.75 1.70 5.55
109 | Horrell 41 280% | 0.75% 7.65
Ck.
ID# * *
12.8 321209 1.6 0.70 0.50 2.8
No-Name % % *
10.25 ID#311236 0.50 0.90 0.50 1.9
WHITEWATER R. SUBBASIN
TOTALS 20.1 24.55 57.35 68.55 28.15 24.55 223.25
14.8 Bean Branch 2.90* 1.00* 1.70* 1.15% 6.75
No-Name ID# % % *
2.9 301230 2.90 0.10 0.80 3.8
No-Name % % *
12 ID#301228 1.00 1.90 0.55 3.45
No-Name % * *
10.95 ID#301227 0.90 0.80 1.80 35
9.45 Hubble Creek 4.65 7.15 4.5 1.75% 1.15% 19.2
4.65 Williams Creek 3.3 7.9 0.80* 0.95* 12.95
Randol *
33 Ck. 0.1 4 0.80 49
6.05 Foster Creek 1.7 2.85% 0.45%* 5
No-Name % % *
11 ID#311223 0.50 0.65 0.70 1.85
11.8 Goose Creek 3.6 1.5 1.35* 6.45
HUBBLE CREEK SUBBASIN
TOTALS 4.65 10.45 18.3 11.55 5.4 50.35
2.25 Ramsey Creek 2.7 7.20* 0.70* 1.10* 11.7
Sals % * *
2.7 Creck 4.20 1.60 0.70 6.5
0.9 Marquette Lake 0.9 0.05% | 0.55% 15
Creek
0 Headwaters Diversion Channel 17.65 16.8 —See Castor River Mainstem—- 34.45
HEADWATERS DIVERSION BASIN
TOTALS 17.65 55.65 97.6 151.5 246.45 139.05 94.2 802.1

*=intermittent to the nearest order on USGS topographic maps.

**=un-named, mouth, Township, Range and Section.
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Table 2-A. Channel gradient summary, Headwater Diversion Basin, Missouri. (All profiled 3° and larger tributaries, tabulated by
order, subbasin and hierarchal mile position from the headwaters of the Castor River to the confluence with the Mississippi
River).

TRIBUTARY NAME
68.7 Mainstem of the Castor River 1.65 7.33 17.31 36.81 43.64 123.33
61.45 ID# 340830A 52.29 68.94 83.87
61.3 ID# 340830B 76.2 37.67 100
57.35 Dry Branch 37.85 60.67 111.17
49.25 Henderson Creek 39 43.64 42.11 90.91
| 0.4 Indican Creek 44.46 89.65 226.6
47.7 Grounds Creek 33.64 48.57 77.25 146.6
| 3.25 ID# 320802 51.83 76.73 117.17
44.45 Greasy Creek 43.9 76 110
43.6 Whitener Creek 57.5 61.24 107.53
33.9 Shetley Creek 21.29 38.75 93.4 104.71
3.65 East Prong 38.79 71.48 80
3.9 ID# 310712 76.86 100 80
33.05 Gimlet Creek 38.07 49.3 83.33
30.6 Big 18.02 41.05 76.84 109.1
Creek
2.7 Little Creek 45.14 74.25 84.67
3.05 Johnson Hollow 63.82 95.33 123.08
5.75 East Fork 32.36 62.9 87.05
6.05 West Fork 36.73 75.56 104
29.65 Trace 30.88 45.93 50
Creek
27 Grassy Creek 26.23 41.22 68.18
26.45 Campground 12.8 37.86 146.67
Hollow
22.3 Turkey Creek 20.38 36.21 62.06 122.38
4.4 Gizzard Creek 46.35 50.81 145.45
18.8 Bear 10.61 19.73 33.53 43.4 76.64
Creek
2.75 Andys Creek 38.87 80 104
4.7 Barnes Creek 29.1 40 72.6
8.35 Goose Creek 27.55 53.33 69.57
9.4 McCabe Creek 30.33 46.3 63.29
11.85 ID# 290613 34 59.1 90.24
13.15 West Fork 25.32 40.63 57 74
ID#
0.65 290602 34.43 61.54 84.91
2.65 White Hollow 35.54 43.1 73.33
16.9 Graham Hollow 43.07 56.82 81.25
17.15 Lick Log Creek 15.75 50.41 100
Jesse
16.3 Creck 20 46.44 86.15
12.7 Pond 19.53 49.85 78.63
Creek
8.45 Perkins Creek 16.16 34.81 40.67 104.59
5.75 1D#290907 31.43 57.06 109.57
8 ID# 300836 69.8 54.84 122.43
0 CASTOR R. SUBBASIN AVE. GRADIENTS 1.65 8.97 23.42 39.89 60.27 99.92
29.9 Hawker Creek 6.32 7.73 40.97 76.63
4.75 Clubb Creek 30.38 52.94 100
5.45 Virgin Creek 22.17 47.49 160
28.45 Cane 16.29 52.55 130.5
Creek
28.3 Dry 19.56 33.23 30.91
Creek
25.45 Malone Creek 7.69 42.43 42.11
22.7 Gizzard Creek 13.07 50.31 110.77
20.3 Crooked Creek 4.04 14.89 21.6 28.73 52.63
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60 50 40

o
TRIBUTARY NAME 7° GRAD GRAD. GRAD. GRAD.
42.6 Summers Creek 31.18 48.95 75
41.3 Huffman’s Creek 28.42 47.19 81.6
31.8 Indian Creek | 41.36 78.33 142.86
24.8 Little Crooked Creek 20.07 30.67 45.29 63
ID#
5.7 310932 47.5 76.67 63.64
4.6 Limbaugh Branch 43.24 57.14 88.89
20.8 Hurricane Creek | 17.73 26.3 92 101.74
4.4 | Cedar Branch 39.09 49.76 111.43
20.65 Opossum Creek 40.44 48.18 82.33
14.7 ID# 300913 13.33 50 63.89
10.3 Hog Creek 9.67 21.72 4391 101.17
1.25 Granny Creek 17.69 42.29 111
3.9 ID# 301128 25.56 37.69 97.78
CROOKED CK SUBBASIN AVE.
GRADIENTS 4.04 15.59 30.58 53.33 88.35
No-Name
18.55 ID#301135 16.26 35.75 143.54
17.65 Whitewater River 2.68 3.56 11.3 38.57 97.5 150
49.9 No-Name ID#340930 56 78.33 187.14
47.95 Martin Hollow Ck. 44,71 82.67 88.27
46 Blue Creek | 32.78 90.43 140
41.8 Shrum Creek 43.42 58 106.67
38.8 Jack Creek | 36.63 66.67 85.71
36.3 Lix Hollow Creek 43.6 83.08 145
29.35 Wolf Creek 25.89 37.64 67.5
24.6 Caney Fork 13.11 28.57 48.57 26.67
1.85 Sandy Branch 25.82 51.76 126.71
ID#
6.2 331134 18.22 30.8 73.57
ID#
12.2 331117 49 64 81.82
20.8 No-Name ID#321135 88 55.09 98
20.1 Little Whitewater R. 10 22.35 30.11 65.93 160
Panther
2 Ck. 31.23 79.26 88.89
6.7 Little Muddy Ck. 23.37 44.24 69.33
Mayfield
11.2 Ck. 34.41 60 120
17.7 Stones Branch 26.65 62 110 102.5
ID#
1.7 320911 58.46 70.59 105.26
19.7 Baltimore Ck. 49.79 80 122.22
16.85 Schroder Branch 8.82 57.14 250
14 Dillard Creek 36.63 71.67 76.47
12.5 Byrd Creek 6.81 7.56 28 52 80
2.35 Cane 7.02 14.8 27.45 56.25
Creek
0.1 Helderman Ck. 4 36.8 53.3
ID#
5.7 311204 17.62 31.43 38.24
Horrell
10.9 Ck. 18.68 33.93 80
ID#
12.8 321209 34.19 42.86 86.6
10.25 No-Name ID# 311236 30 30.56 170
WHITEWATER R. SUBBASIN AVE.
GRADIENTS 2.68 6.79 14.67 34.94 59.95 104.66
14.8 Bean Branch | 9.79 8.4 22.06 98.52
| 2.9 No-Name ID# 301230 1.24 1 56.88
No-Name ID#
12 301228 17.4 22.05 103.09
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TRIBUTARY NAME

No-Name ID#
10.95 301227 13.56 10.38 56.5
9.45 Hubble Creek 6.84 5.4 17.49 31.26 95.65
4.65 Williams Creek 3.3 17.47 45 105.26
Randol
33 Ck. 20 20.5 87.5
6.05 Foster Creek 6.71 20.35 122.22
11 No-Name ID#311223 20 26.15 85.71
11.8 Goose Creek 20.39 40 88.89
2.25 Ramsey Creek 6.11 8.35 21.71 67.27
[ 27 Sals Creck 5.95 26.06 85.71
0.9 Marquette Lake 27 18 7418
Creek
0 Headwater Diversion Channel 0.69 1.42 —See Castor River Mainstem—
HEADWATERS DIVERSION BASIN AVE.
GRADIENTS 0.69 1.92 7.03 16.34 32.18 53.92 97.99

*=difference in reach elevations/total reach distance
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Figure nd. Natural divisons of the Headwater Diversion Basin in Missouri.
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Headwater Geology
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Land Use

Historical Land Use

Prior to the late 1800's, most of the basin was in the historic Pine Range — a wildfire-maintained
savannah dominated by shortleaf pine with a prairie grass (big and little bluestem, Indian grass
and switchgrass) understory. The upland savannah remained relatively unsettled by white
immigrants. The more fertile soils and lower topographic relief on the east side of the basin
(Whitewater River and Hubble Creek) appealed to German immigrant farmers attracted to the
area by Mississippi River commerce.

Land abuse began in the 1890's when large timber companies moved deep into the basin and
built huge lumber mills, employed thousands of people, cut all of the pine, selectively cut the
best oak and then left after the old growth timber resource had been depleted (about 1920). The
harvest of the virgin forests, however, was only a prelude to the more serious watershed
devastation that occurred for the next 40 years.

Many of the unemployed loggers and lumber mill workers settled on the tax delinquent lands
vacated by the departing timber companies. The new tenants were poor land stewards. The
remnant forest was burned each year, indiscriminate logging took most of the remaining trees,
livestock over-grazed the newly converted range land and subsistence hill farms lost soil at a rate
exceeding 200 tons per acre each year. One consequence of this poor stewardship was the
accumulation and shifting of large gravel deposits that still clog and alter some stream channels
today.

It took until the 1950's before erosive conditions in the forest watersheds began to significantly
improve. Passage of an Open Range Law (required livestock fencing), changes in landowner
attitudes concerning deliberate burning (fewer fires) and the acceptance of sensible soil
conservation practices (reforestation of marginal pasture and row crop acreage) accelerated the
recovery. Forest canopies closed, leaf litter accumulated and an understory developed.

Current Land Use

Collectively, the watershed areas of the basin can be classified as 55 percent woodland, 22
percent grassland and 19 percent cropland. However, a transition within the basin from 80
percent woodland on the west side to 75 percent agriculture on the east side provides a wide
diversity of land use (Figure lu). Land use patterns have apparently stabilized. Woodland acreage
has only expanded by 1 percent since 1972 (Leatherberry 1990) and cropland rotation acreage
(row crop to pasture conversions) has remained near 38 percent for the past 10 years (SCS,
Bollinger County District Conservationist, Personal Communication).

Most of the uplands are large contiguous tracts of oak-hickory forest dominated by a black-
scarlet oak association (52%) and a secondary white oak association (24%). Succession is toward
conversion to a white oak forest type. An odd feature of the basin is the occurrence of species
such as yellow poplar, beech and sweetgum that are not usually found in the Ozark uplands
(MDC 1992). The tracts are considered moderately to fully stocked with proportional stand size-
classes of 50 percent sawtimber, 25 percent poletimber and 25 percent seedlings and saplings
(Leatherberry 1990). Livestock grazing in all basin woodlands still presents some ecological and
hydrologic concerns relating to canopy closure, leaf litter accumulation and soil compaction
(MDC, Perryville Forest District, Personal Communication). Only about 20 percent of the Castor
River and Crooked Creek wooded uplands are grazed because of the low agricultural potential
and the impracticality of fencing rugged terrain. By contrast, about 80 percent of the Whitewater
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River, Hubble Creek and Diversion Channel wooded uplands are grazed because of smaller tract
size, gentler terrain, richer soil and a higher landowner reliance on agricultural production.
Agriculture dominates the floodplains of all major tributaries wherever topography and drainage
will allow the use of farm machinery or fences. Floodplain widths, field sizes, soil types and soil
fertilities generally dictate specific land use. Agriculture in the floodplains varies from small,
unimproved pastures in the extreme upper watersheds to intensive row crop production in the
lower subbasins. Nearly equal emphasis on improved pasture, row crops and hay fields can be
expected at some point along the downstream (linear) transition of land use. Lateral land use
transitions (perpendicular to stream channels) from row crop and hay fields to pasture and
woodlands also occur. Most of the remnant woodlands in the larger floodplains are restricted to
high relief topography or low lying wet areas.

The bottomland immediately adjacent to the Diversion Channel (from the community of
Whitewater to the Mississippi River) functions as a floodway and also contains 23,000 acres of
dry detention storage that protects the main Diversion Channel Levee from high flood flows
(Little River Drainage District, 1989). Most drainage within the extensively rowcropped
floodway/detention system is controlled with only a few miles of small, privately owned
drainage ditches and levees. All remnant natural stream channels within the waterway, including
the lower reaches of Crooked Creek, Whitewater River and Hubble Creek, have been
channelized to improve agricultural drainage.

About 97 percent of the basin is agrarian and contains a rural population of 14,600 (12
people/square mile). An urban population of 15,500 (431 people/square mile) is concentrated in
the communities of Jackson, Marble Hill and Scott City, which currently have no industrial
developments that pose serious threats to local streams. The heavy industrial areas associated
with the nearby city of Cape Girardeau, Interstate Highway-55, the Scott County Port Authority
and a regional airport are all located just outside of the southeast corner of the basin.

Soil Conservation Projects

A Special Area Land Treatment project (SALT Project No. 37) in the 5,509-acre Malone Creek
watershed (Dark Cypress subbasin) in south Bollinger County, was started in 1990 and is funded
through 1995. The project addressed grade stabilization, gully erosion and stormwater runoff
through the construction and fencing of small retention ponds. In all, 15 ponds totaling 24 acres
have been built with 75 percent cost share funding from the Bollinger County Soil and Water
Conservation District.

Landowner participation was considered good (NRCS, Bollinger County District
Conservationist, Personal Communication).

The most recent SALT (project No. 127), completed in July, 1999, occurred in the 11,300-acre
Greasy Creek watershed (Castor River subbasin) in east central Madison County. Goals for the
project were improve pasture quality and decrease over-grazing while reducing gully erosion and
providing greater stabilization for unfenced streambanks. Landowner participation was good
(NRCS, Madison County District Conservationist, Personal Communication). The basin has no
completed, ongoing or scheduled projects authorized by the Watershed Protection and Flood
Prevention Act, P.L. 83-566. In 1981, a Hubble Creek watershed project (PL 566 Project No. 56)
was terminated in the planning phase because of low landowner interest. The ambitious 47,500
acre project design would have addressed stormwater runoff, floodwater protection and channel
sedimentation through the construction of retention structures and levees and extensive channel
clearing, dredging and realignment (SCS, Cape Girardeau County District Conservationist,
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Personal Communication). Today, such a project plan would probably be opposed by most
resource agencies and conservation groups.

Public Areas

Public lands in the basin total 33,250 acres on 26 areas with 96.3 miles of stream frontages
(Table 4). However, about 90 percent of the public acreage and stream mileage is concentrated in
scattered state or federal ridge-top forest tracts that lack permanent flow or pools and offer few
stream angling opportunities. The Missouri Department of Conservation (MDC) currently
maintains nearly 10.5 miles of public frontage on fourth order and larger streams that attract
bank angling, float fishing and other stream related activities (Figure pa). The MDC stream
access areas at Dark Cypress Swamp, Headwaters, Maple Flats and Sweetgum have concrete
boat launching ramps. Convenient canoe launching is available at Amidon Memorial
Conservation Area, Marquand Access, Hawn Access and Bollinger Mill State Park.

Fisheries Division acquisition plans (MDC 1989) include the purchase of eight additional stream
access sites within the basin (Table 5, contact authors for Table 5 information). The proposed
Crook's Landing acquisition site at RM 33.8 on the Castor River is a high priority because it
represents the furthest upstream location that is floatable during most of the year. The proposed
Whitewater River site at RM 7.0 should also be considered as a high priority because of its
proximity to the proposed Allenville Bridge site on the Diversion Channel. Not included in the
acquisition plan is a highly desirable site in the vicinity of RM 10.0 in Crooked Creek which
would complement the location of the newly developed Blockhole Access on the Diversion
Channel.

Also planned for the basin, through the Stream Areas Program Plan (MDC 1988), is the eventual
acquisition of six large frontage tracts (Table 5). In addition to expanding public use and access,
frontage tracts can also provide the preservation of representative, threatened, remnant or critical
stream habitats. Currently, a specific Streams Frontage Acquisition Plan (MDC 1993) is being
developed. The new acquisition plan will certainly include the recently identified unique reaches
on the Castor and Whitewater Rivers (see Unique Habitat section). The unique Castor River
reach has also been addressed in the Castor River Conservation Area Plan (MDC 1992) as a
desirable area expansion. The availability of the Little River Drainage District's 4,400 acres and
11 miles of Diversion Channel frontage along the remnant Dark Cypress Swamp will also appear
in the new acquisition plan.

Corps of Engineers 404 Jurisdiction
The entire Headwater Diversion Basin is under the jurisdiction of the St. Louis District. All

applications or inquiries regarding 404 permits should be directed to the St. Louis office: St.
Louis District USA COE, Regulatory Office, 1222 Spruce St. Telephone: 314-331-8579.
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Table 4. Stream frontages on public areas in the Headwater Diversion Basin, Missouri. CA=MDC Conservation Area; AC=MDC
Stream Access Area; SP=DNR State Park, USFS=United States Forest Service, MUNIP=Municipality; RM=River Mile on
primary stream.

MILES OF FRONTAGE (TOTAL ALL SEGMENTS), BY ORDER

PRIMARY
o o o o o
[ ¢ J 4 - STREAM (S)
Castor CA 9750 12.6 0.03 1.14 3.5 20.87 Castor R, Pond
River Ck.
Amido CA 1152 557 26 161 1.66 Castor R., Stannet
n Ck.
Clubb CA 662 1.66 Club Creek
Creek
Coldwa Gizzard Ck.,
or CA 4486 1.36 10.18 Turkey Ck,
Grassy CA 15 No streams
Tower
Grisha
CA 247 0.66 Crooked Creek
m Tract
Hiram s
Tract CA 240 0.1 Andy’s Creek
Lt Little Whitewater
White CA 80 0.32 ¢ Ck cwate
water i
DK.
Cypres | CA/AC 470 0.4 1.25 0.5 0.4 Castor River
S
Lake
Girarde CA 351 0.2 0.49 Crooked Creek
au
Maintz CA 804 1.69 1.43 Sandy Branch
Duck
Ck. CA 7 0.54 Watgits‘}‘lpply
Ditch ¢
Sank CA/AC 118 3.8 0.95 1.33 Hawker Creek
Headw AC 10 3.1 0.1 Diversion Channel
aters
Bl(‘)’lcekh AC 10 20.7 0.15 Diversion Channel
Maple AC 72 5.6 0.39 0.3 0.22 Castor River
Flats
Sweetg |, 161 117 1.1 Castor River
umm
Mfgua AC 63 40.1 0.55 0.1 Castor River
D“If:es AC 4 56.4 0.07 0.05 Castor River
old
Plantati AC 70 29 0.75 Whitewater River
on
Hawn AC 81 40.2 0.87 Crooked Creek
Iron AC 70 5.9 0.45 Bear Creek
Bridge
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Hill P 21.7 028 0.06 Hurricane Ck.
Jackso MUNI 13.9 135 Hubble Ck. Goose
n P Ck.
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Land Use and Land Cover

[ Urban
Il Row and Close Grown Crops

Il Forest and Woodland

Il Open Water

I Barren / Sparsely Vegetated
I Glade Complex

[ Young Oldfield Complex
[] Grassland

[ Wetland Complex

5 0 5 10 Miles

Figure lu. Land use/land cover within the Headwater Diversion Basin.
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Figure pa. Public areas within the Headwater
Diversion Basin, in Missouri.
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Hydrology

Precipitation

The average annual precipitation for the basin is about 46.0 inches (MDNR 1984). The average
annual gaged precipitation near the center of the basin at Marble Hill, Missouri is 44.4 inches
(Figure 2). The basin, although situated in the wettest part of the state, receives the least amount
of statewide summer rainfall, usually less than 11.0 inches during the high evapotranspirational
months of June, July and August. The maximum expected precipitation for 1-, 4- and 10-day
storm events with two-year recurrence intervals are 3.5, 4.5 and 6.0 inches, respectively.
Maximum expected precipitation for the same storm events with 25-year recurrence intervals are
6.0, 8.5 and 11.0 inches. In May 1973, the basin received 11.5 inches of rainfall during a severe
15-hour storm which did not establish any new discharge or stage records. Snowfall averages
about 9.0 inches per year.

The average annual runoff is 16.0 inches. However, when considering only precipitation and
runoff amounts, perhaps as much as 35 percent of the annual average precipitation eventually
appears in channels as streamflow and about 65 percent (30 inches) is lost to evapotranspiration
(MDNR 1984).

U.S.G.S. Gaging Stations

One U.S. Geological Survey gage station (No. 07-0210.00) is currently operating in the basin.
This continuous, stage-recording station is located on the l